Simultaneous staining of ribonucleic and deoxyribonucleic acids in unfixed cells using acridine orange in a flow cytofluorometric system.
Simultaneous staining of deoxyribonucleic (DNA) and ribonucleic acid (RNA) in nonfixed, but permeable, cells is described. Cells are made permeable by treatment with non-ionic detergent at low pH. RNA is denatured prior to, or during staining, by exposure of cells to chelating agents to ensure that DNA (native) and RNA (dentured) may be stained differentially with the metachromatic dye, acridine orange. The fluorescence of individual cells is measured in a flow cytofluorometer. A comparison between various staining procedures employing acridine orange or other intercalating dyes in unfixed cells is discussed in terms of staining specificity, cell permeability and preservation. Evidence is provided that acridine orange staining of unfixed cells may be used as a simple, fast means of obtaining information on cell ploidy levels and cell cycle status from DNA measurements (green fluorescence), and cell transcriptional activity from RNA staining (red fluorescence), in human and murine cells lines, peripheral blood and bone marrow specimens from patients with leukemia and mitogenically (phytohemagglutinin) or antigenically (mixed lymphocyte culture) stimulated human peripheral blood cultures. Exposure of cells to detergent at low pH as an alternative to cell fixation or hypotonic treatment is proposed as a fast, convenient method of making cells permeable to dyes.